Simian virus 40 protein VP1 is involved in spacing nucleosomes in minichromosomes.
We have investigated the average nucleosome spacing in the chromatin from several simian virus 40 virion assembly mutants temperature-sensitive in the major capsid protein VP1. Viral assembly intermediates that accumulate in cells infected with mutants that block virion assembly at the propagation step (tsB) have an average nucleosome repeat length similar to that of wild-type SV40 chromatin, approximately 198(+/- 4) base-pairs. This repeat length is longer than that of the host (BSC-40) cellular chromatin, which has a value of 187(+/- 4) base-pairs. In contrast, SV40 chromatin from cells infected with virus containing a mutation that blocks virion assembly at the initiation step (tsC) has a significantly shorter average repeat length of 177(+/- 4) base-pairs. At the permissive temperature (33 degrees C), tsC chromatin has a nucleosome spacing periodicity essentially the same as that of wild-type SV40 chromatin. In addition to possessing a chromatin structure with nucleosomes that are, on the average, closer together, tsC chromatin contains a nuclease-hypersensitive or open region in nearly all molecules, but apparently the same number of nucleosomes. These findings suggest that nucleosomes are deposited initially on newly replicated SV40 chromatin in such a way as to leave the DNA region containing the origin of replication and transcription enhancers uncovered. Subsequent interaction with capsid proteins appears to increase the average nucleosome spacing and consequently to cover the open region for encapsidation.